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(54) DISPLAY DEVICE AND SAMPLE-AND-HOLD AMPLIFIER USED FOR DISPLAY DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an accurate 
sample-and-hold output even if an amplifier having 
large offset voltage in a display device 
constituted with TFTs. 

SOLUTION: A reference voltage is inputted to a 
source follower II from an input terminal, offset 
voltage by TFT Vlh is held in a capacitor C2 for 
canceling offset. Next, an input signal VIN is 
sampled and held in a capacitor CI for holding, 
after that, offset voltage held in the capacitor 
C2 for canceling offset is subtracted from voltage 
of this capacitor CI, this subtracted voltage is 
inputted to the source follower 11, and the source 
follower operates so that canceled output is 
always obtained by offset. 
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[00 3 1] B9lCli. A73V|NlCA73*n^» 

&fl#V S jg , 1 1 ~<P 1 6©5ft»H* 

^To H 9 fc33l*T\ «MWl^V S ig KBU ri Hj 
tt» * J HBB*5iU rHBLj *f77V*>7" 
MfltCTT. CCTtt. ife5*¥IBF^1 H-VFttftlt x 

(c£^«nflHi9o«Effiv S ig »s <pi nc<fc y*> 



WHlcfl»?>7'/U*-Jl/ K4MMOII 5 4>5tJ6®JB88 

<0iWMciiiiBr*fc46oi«i4*-r5>^*-h*s 

r. CtUk — H£LT, B90tt*Jt x~t 

[0 0 3 2] ttTlC»fMtl)W§T*. 0-£O<D7k¥8JF f g 

T<p1 1 £H IGHtU TFTT\01*ON£TZZt 
IZ&V. A7Dft^V|N©mEV s ig £+f->7'JV<7~U 

[0 0 3 3] flX.|& Wftlt 4^t 7©*¥7*5>*> 
^ffllB (HBL) SflHcBWr*. 

[0 0 3 4] £*\ B&| t 478, <p 1 4<j*H I G H <t 
*U* fttroSiJfflS?^ 1 1~1 3, <p1 5. <p1 6tiL 
ctoL TFTT105&yTl08tfON£:&*. 
OT, ^1&tfm2V-7x7^P70aj^P3, P5 
tt, «*WEVDD^'J-b«y h*n*. 

[0 0 3 5] O^lC, B#8lt5T'l*s <p14tfl_0WlC 
£b3 0 <p1 3tfH I GH£fc»A TFTT103# 

ONt&SfrS, P2liOVi:45<!:t i tlc, P3li- 
Vth4 (V t h4 (*» T F TT104<DHfil) «h*5 0 RK 
IC % <p1 5tfH | GHtfty, TFTT106tfONtft« 
<DT\ P4li-V t h4 t*Vs P5, P7li, (-V t h 
4 -V t h7 ) (Vth7 TFTT107©Hfji) i:45o 
C<DttEl±, <pl 3fl«H I GHW*fr6, TFTT110 

[0 0 3 6] O^tC. ^ij t 67UU <p 1 2&lf 9 1 5 
#H I GH^&y, fftliLOWt^^o ^T, TFT 
T102tfON^4U, -TJs <p1 3lil_OW£J&S0T\ 
P2©« *-^/\°->^C1 1 »c*-;UK*nfcP 1 
<hlH-«EVsig i%^c *fc. LfctfoT, P3&tf 
P4li, (V s jg -V t h4) t^*5o HKs TFTT109 
l*0Nt4y» +-^/\°->^C1 2lCli, (V 
sig -V t h4) tf*-iUK*h*. ZVtZ. TFTT1 
lOliOF FTfe^frS, P50mEl*. (Vsig-V 
th4 ~Vth7 ) tKZo 

[0 0 3 7] O^tC, PtSfjt 7Tti, <p1 6tfH I GH 
tfty» fftliLOWt^So <fco7\ T F TTIIItfO N 
t*V* TFTT109tfO-FF 7**4^6, *^A°->^C 
1 2Rt>*C1 3©B5Uig»fl s »J«4 , *i*o *W8M> P 
7ttOVt4y, P6li*-v/\°->'?C 1 3lc*-/l/K* 
nfcWEtCjjy. (V t h4+V t h7) tft**S» P4 
lie 1 2lc*-jUK£tlTWHIE (V sig -V t h4 ) 

Vsig -V t M + (Vth4 +V t h7 ) =V s ig +V t h7 
tKZ, LfctfoT. P5©«E, Bp-5tt573V0UT 
Vsig +V t h7 ~Vth7 =V s ig 

[0 0 3 8] 1 HtulCtf >7*'J 

-;UK?n7i:Bl^fi#Vsig of © 1 H T'lllKtii 

-h-*--H Z T- H-+--Z 



[0 0 3 9] CCT-li. V-X7*n7®&tL 

[0 0 4 0] y-X7*P70ISMi/7hl/->" 
X*0!&l?li, ^ MJ *A»sgj 3 OilBUlSfc J: 

»a n-«E±wBj*r*E£tfT**. si: 

[0041] C CTtt, IHWfl!>Ste±4 x 4(D? MJ * 
X853KiI**tft£ Lfctf* NxN (Ntt» 2tt±©S 

[0 0 4 2] ±E©SSQtO««T(4, TFT? 

£Tn^**;Uh5>5>A*©^?BWSU-cj[fc p? 1 

7fflTFTTl®**p***Jl/T**U fftflTFTli 
[004 3] 

ttlzu *»ft->'J3>9©TFTT* 

jss-nfcT f t - l c Dnm^mmmiz&^Kmvti&te 
[0®©fSHi&iaw] 

[01] T F T?ttftLfc*9miC*«?>7jU$-Jl' 
[02] *«Wl::«*<t>riU*-/UKiWi»©lll© 

ho 



[03] y-X7*P7SHWct«aT«WiLfc*«flWC 

0o 

[04] V-X7*n7S»%M0S h7>->"X^<i:g 
fit?** Lfc*»HU:«*-9->y;U*-;U KiMMOft 
3ttlttt®JgB4>lsUMI. 

[05] *awic«*^>7;U*-;U K«es®£3<D 
k 

[06] tti*Sl|«fli3l.fc*»iH«*-»t>7 , ;l/*-/U K 
*SS©*4OHJfe©m!gO0»0. 

[07] TFTaaTfX^U-f (TFT-LCD) £0 

168icHj1?-3«!jsh. 

[08] TFTSMr-f A7U-f (TFT-LCD) © 

KJMMell 5 G)Hfig(Dm^©lHlK0o . 

[09] **Wteff*-9->7;u*-;UKJt«»oj||5© 
JtttflWKBfcBU AaviNfcA2)*ti*«MWB*V 
sig Stf*JWB#?> 1 1 ~(p 1 6©;j£fB0 o 

[010] *9ffltt:«K?>7jU*-JUKJI1M4>fll5 

? + -ho 

[011] K4HMOBRH. 
[012] y-7x7*P70»?ffll>fct»->7;l/*-;U 

[^#©Ui^] 
Vin A* 
Vout 

T1~T5, T10W111 mmb^y'JX* (TFT) 
C1~C2. C1 1~C1 3 



[01] 



[03] 



[04] 



vcc 




VOUT 





mi] 



[05] 



#1 

04 
«5 



H 

L- 
H- 

L 

H- 

L 

H 



PI Vsig-(Vo-Vfi2) 
V«g' 



ra 



-(Vo-Vth2> i j 

0 *- 



0 

Vo-Vth2 



: ; 
"f-f- 



! i 



VOUT Vsig-VO t -f 

Vci 9 -Vth2 • — j- Li 



Vo-Vth2 



i lit ! i 
tr t2 ta u ta is 



VIN 



Vo- 



« 1 L- 

H- 
03 L 



04 L 
H 

05 L 

H 



^ L _T~L 



Vsig 
Va*g-Vth2 
VOUT 



[06] 



[07] 



V W 



vcc 



[011] 



SI 



C± 



VOUT 




10- 



G1 



G2 



G3 



<M2- 
i " 



pii 



J-T12 



• TYl 



PZ1 



•T31 



P31 



-T41 



P41 



01 



122-2 



22-1 



c 



722 



P22 I 



•T32 



P32 



-T42. 



^ ^X' X ^ 



P42 



D2 



[22-3 



LT13 



P13 



■T23 



P23 I 



■ T33 



P33 



-T43 



P43 



D3 



I 22-4 



T14 



P14 



• T24 



I P24 



T34 



P34 



■ T44 



P44 



D4 



01M 



011-2 



011*3 



<>ll-4 



SI 



S2 



S4 



^20 



[08] 



[01 0] 




[01 2] 



Vour 



7/r 7^r 



